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1.0 INTRODUCTION 

This preliminary storm water management plan (SWMP) summarizes storm water protection 

requirements for the Santana Terrace project.  The project is located at 100 North Winchester 

Boulevard, in the City of Santa Clara, California. Please refer to Figure 1: Vicinity Map on the 

following page.   This report has been prepared in conjunction with a preliminary drainage study 

report, titled “Preliminary Drainage Study for Santana Terrace,” dated June 22, 2015, which 

includes more details regarding drainage characteristics, such as drainage areas and design flows. 

 

The development consists of two senior apartment buildings consisting of 92 units with 

approximately 140,000 square feet of gross floor area, a pool and maintenance building, parking, 

walkways, landscaped areas, as well as a pool and spa, on approximately 1.86 acres. In the pre-

project condition the site consists of one three story commercial office building reported to 

contain approximately 65,000 square feet of floor area, extensive paving areas, and landscaped 

areas.  The existing site employs no permanent stormwater control measures.  The existing 

project site is approximately 89.2 percent impervious and the proposed project results in a slight 

reduction of impervious area at 89.0 percent impervious.  

 

This SWMP describes the permanent storm water control measures that will be incorporated into 

the project in order to mitigate the impacts of pollutants in storm water runoff from the proposed 

project.  For the purposes of post-construction storm water quality management, the project will 

follow the guidelines and requirements set forth in the “Santa Clara Valley Urban Runoff 

Pollution Prevention Program – C.3 Stormwater Handbook,” dated April 2012 (herein “Storm 

Water Standards”) adopted by the City of Santa Clara. 

 

1.1 Drainage Characteristics 

In the pre-project condition, the lot is fully developed with an office building, parking, and 

landscaped areas.  Drainage is conveyed through an on-site storm drain system to the southeast 

corner of the property and into an existing storm drain system within North Winchester 

Boulevard. The existing storm drain system flows south to north and ultimately discharges to 

San Tomas Aquino Creek. 
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In general the post-project drainage condition will remain similar to the pre-project condition 

drainage characteristics.  Runoff from the site will be routed through a network of proposed 

biotreatment basins and a proposed storm drain system to the existing connection to the storm 

drain system in North Winchester Boulevard. 

 

The following sections of this SWMP describe the permanent storm water control measures to be 

implemented for the project as well as hydromodification management requirements (Section 

2.0), and the operation and maintenance plan for permanent storm water control measures 

(Section 3.0). 

 

Figure 1: Vicinity Map  
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2.0 PERMANENT STORMWATER CONTROL MEASURES 

 
The following discussion addresses requirements of Provision C.3 of the Bay Area Municipal 

Regional Stormwater Permit (MRP), to establish permanent stormwater control measures.  

Projects subject to Provision C.3 requirements shall implement all applicable site design, source 

control, treatment systems, and hydromodification management measures described in the Storm 

Water Standards. Appendices 1 through 3 include the required Provision C.3 Data Form, the 

Infiltration/harvesting and Use Feasibility Screening Worksheet, and the Stormwater Treatment 

Sizing Requirements Worksheets respectively. 

 

Sections 2.1 through 2.4 of this SWMP will discuss the permanent storm water control measures 

proposed for the project. 

  

2.1 Site Design Measures 

The term “site design measures” refers to land use or site planning practices that are used in 

design to reduce the project’s impact on water quality and beneficial uses.  Utilizing site design 

measures in a project can help reduce the size of the required treatment measures.  The following 

text discusses the site design measures used in respect to the Santana Terrace project.   

 

1. Cluster structures/pavement and Minimize impervious surfaces: 

 The buildings and sidewalks were clustered together to allow for landscaped areas 

where possible. 

 The proposed buildings were placed to one side of the site and a hammerhead for 

fire truck access was added to the site to reduce the amount of paving required for 

fire department access. 

 The building footprints were minimized by using a multiple story building. 

 Portions of the buildings roofs will be used for recreation areas to allow more 

landscaped areas on the ground. 

 The majority of the buildings parking was located in a parking garage within the 

buildings footprint. 

2. Minimize land disturbed 
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 Where possible, healthy existing trees were preserved on-site. 

3. Disconnected downspouts 

 None of the downspouts from the proposed buildings flow directly into the 

proposed storm drain system.  All of the roof drainage will flow through 

biotreatment areas prior to entering the storm drain system. 

 

2.2 Source Control Measures 

The term “source control measures” refers to land use or site planning practices, or structures 

that aim to prevent urban runoff pollution by reducing the potential for contamination at the 

source of pollution.  Source control measures minimize the contact between pollutants and urban 

runoff.  The following text discusses the source control measures used in respect to the Santana 

Terrace project.  

1. Covered dumpster area, drain to sanitary sewer: 

 All of the trash collection areas for the proposed site will be contained within the 

building footprint. 

2. Sanitary sewer connection or accessible cleanout for swimming pool/spa/fountain: 

 The swimming pool and spa in the proposed site will drain to the sanitary sewer 

system. 

3. Beneficial Landscaping (minimize irrigation, runoff, pesticides and fertilizers; promotes 

treatment): 

 The site will include no drain inlets draining directly to the proposed storm drain 

system except where they are located within a biotreatment area and set a 

minimum of six inches above the treatment area ground surface to allow runoff 

from irrigation, potentially carrying pesticides and fertilizers, to be treated prior to 

entering the storm drain system. 

 In addition, the landscaping systems will be designed to include the following 

features: 

i. Rain shutoff devices will be used to prevent irrigation during and after 

precipitation events. 
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ii. Irrigation contribution to dry-weather runoff will be reduced by avoiding 

spray irrigation patterns where overspray to paved surfaces or drain inlets 

could occur. 

iii. Avoiding overwatering and potential irrigation runoff by designing the 

irrigation systems to each landscape area’s specific water requirements. 

iv. Flow reducers or shutoff valves that are triggered by a pressure drop to 

control water loss in the event of broken sprinkler heads or lines will be 

implemented. 

 Integrated Pest Management (IPM) principles will be employed on site following 

these general guidelines: 

 Integrated pest management (IPM) is an ecosystem-based pollution prevention 

strategy that focuses on long-term prevention of pests or their damage through 

a combination of techniques such as: 

1. Biological Control 

2. Habitat Manipulation 

3. Use of resistant plant varieties 

Pesticides are used only after monitoring indicates they are needed according 
to established guidelines.  Pest control materials are selected and applied in a 
manner that minimizes risks to human health, beneficial and non-target 
organisms, and the surrounding environment.  More information regarding 
pesticide application may be obtained at the following University of 
California-Davis website: http://www.ipm.cdavis.edu/WATER/U/index.html. 

 
 To eliminate or reduce the need for pesticide use, the following strategies can 

be used: 

1. Plant pest-resistant or well-adapted plant varieties 

2. Discourage pests by modifying the site and landscape design 

 
 IPM educational materials should be distributed to future site residents and 

tenants.  These materials should address the following: 

1. Use of barriers, screens, and caulking to keep pests out of buildings and 

landscaping 

2. Physical pest elimination techniques, such as weeding, washing, or 

trapping pests 
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3. Relying on natural enemies to eliminate pests 

4. Proper use of pesticides as a last line of defense 

4. Maintenance (pavement sweeping, catch basin cleaning, good housekeeping) 

 The site and storm drain system will be maintained as required by the operations 

and maintenance plan. 

5. Storm drain labeling: 

 Concrete stamping, or other storm drain labeling, will be provided for catch 

basins and any inlets located within the project site. 

 
2.3 Treatment Systems 

The term low impact development (LID) means a storm water management and land 

development strategy that emphasizes conservation and the use of on-site natural features 

integrated with engineered, small-scale hydrologic controls to more closely reflect pre-

development hydrologic functions.  The following text discusses the low impact development 

treatment systems that will be employed in the Santana Terrace project. 

1. Bioretention areas: 

 Bioretention areas function as soil and plant-based filtration measures that remove 

pollutants through a variety of physical, biological, and chemical treatment 

processes.  These facilities normally consist of a ponding area, a mulch layer, 

plants, and biotreatment soil mix, underlain by drain rock and an underdrain (if 

required). Bioretention areas are designed to distribute stormwater runoff evenly 

across the surface ponding area. Water stored in the ponding area percolates 

through the biotreatment soil mix to the drain rock layer and then either infiltrates 

into native soil or flows out through the underdrain to the storm drain system. 

 

Bioretention areas can be any shape, including linear. Bioretention areas with 

underdrains should be designed to maximize infiltration to native soils by placing 

the underdrain near the top of the drain rock layer unless infiltration is not 

permitted due to site conditions (e.g., high groundwater table, steep slopes, 

proximity to structures, presence of contaminated soil or groundwater, etc.). 

Bioretention areas without underdrains are sometimes referred to as 
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"bioinflltration" measures. All bioretention areas should include an 

overflow/bypass system to convey runoff volumes that are greater than the water 

quality design volume. 

2. Flow-through planters: 

 Flow through planters function similarly to bioretention areas where infiltration is 

not allowed.  They are a type of biotreatment facility that is completely lined and 

surrounded with concrete or other structural planter box walls with waterproof 

membranes. They can be used next to buildings and other locations where 

moisture is a potential concern. Flow-through planters typically receive runoff via 

downspouts leading from roofs or adjacent buildings.  Pollutants are removed as 

the runoff passes through the biotreatment soil mix and is collected in an 

underlying drain rock layer and perforated underdrain.  The underdrain must be 

directed to a storm drain or other discharge point.  An overflow inlet conveys 

flows that exceed the capacity of the planter. 

 

Due to the presence of hydrologic Type C clayey soils onsite with a high potential for shrinkage 

and swelling it has been determined that an impermeable liner and underdrain will be used for all 

of the treatment facilities on site.  Because of the addition of the underdrain, the treatment 

facilities for this site will be referred to as biotreatment facilities.  Please see the excerpts from 

the Geotechnical Report and the NRCS soils report included in Appendix 4. 

 

2.3.1 Numeric Sizing Requirements for the Biotreatment Areas 

The biotreatment basins for the Santana Terrace project have been sized using the combined flow 

and volume design basis specified in the Storm Water Standards in Section 5.1. The combined 

flow and volume design basis allows for the volume of water that is flowing through the 

biotreatment basin during the storm event to be accounted for while using the volume based 

design basis, which would normally neglected. For the biotreatment area sizing calculations and 

back-up data see Appendix 5, for a workmap showing the proposed biotreatment basin locations 

see Appendix 6, and for cross sections of the proposed biotreatment areas, see Appendix 7.  For 

reference information about the requirements for biotreatment soil specifications as well as 
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planting guidance, please refer to Appendices C and D of the “Santa Clara Valley Urban Runoff 

Pollution Prevention Program – C.3 Stormwater Handbook,” dated April 2012. 

 

The following is an outline of the calculations used in the design of the biotreatment areas for the 

Santana Terrace project. . 

 
1. Background numbers were gathered: 

 The Mean Annual Precipitation (MAP) for the site was determined using Figure 

A-2 of the Santa Clara County, California – Drainage Manual, dated 2007.  An 

annotated copy of Figure A-2 has been included in Appendix 5. 

 The MAP Correction Factor was calculated by dividing the MAP value for the 

project site by the MAP value of 13.9 from the rain gauge at the San Jose Airport 

 Land use runoff coefficients were assigned per Table 5-4 of the Storm Water 

Standards. 

 The storm intensity was assumed to be 0.2 inches per hour from the direction in 

the combined flow and volume design basis direction. 

2. The storage volume per square foot of treatment area was calculated from the ponding 

depth plus the growing media depth times the growing media void ratio.  Storage within 

the gravel section was not included in the storage calculation because there is an 

underdrain proposed for the biotreatment basins. 

3. The site was broken into drainage basins tributary to the proposed biotreatment areas and 

each area was analyzed to determine the proposed land uses and their associated areas.  

4. The percent impervious was calculated by dividing the total area by the sum of the 

pavement/concrete areas and the roof areas. 

5. The percent impervious value was used with Table 2: Unit Storage Volume for 80% 

Capture from the City of Santa Clara Stormwater Treatment Sizing Requirements 

Worksheets (May 2012) to determine the Unit Storage Volume for 80% Capture (UBSV) 

(values were linearly interpolated from the table) 

6. The equivalent impervious area for the basin was calculated by multiplying each land use 

type by their associated runoff coefficient then dividing by the runoff coefficient for roofs 

to determine the equivalent impervious area for the basin. 
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7. The water quality design volume was calculated by multiplying the UBSV (converted to 

feet) by the equivalent impervious area. 

8. The duration of the rain event was calculated by dividing the UBSV by the assumed 

intensity of 0.2 inches per hour. 

9. The volume filtered per square foot was calculated by multiplying the soil infiltration rate 

of 5 inches per hour (converted to feet) by the duration of the rain event. 

10. The total volume filtered and volume stored is the sum of the volume filtered per square 

foot and the volume filtered per square foot. 

11. Area required to treat the water quality design volume is the water quality design volume 

divided by the total volume filtered and volume stored per square foot. 

 

It was then confirmed that the total area provided for treatment was equal to or greater than the 

required volume.  If not, the proposed treatment area was increased. 

 

2.4 Hydromodification Management 

Hydromodification management is the change in the timing, peak discharge, and volume of 

runoff from a site due to land development is known as "hydrograph modification" or 

"hydromodification" When a site is developed, some of the rain water can no longer infiltrate 

into the soils, so it flows offsite at faster rates and greater volumes, generally in a shorter time 

period. As a result, erosive levels of flow occur more frequently and for longer periods of time in 

creeks and channels downstream of the project. 

 

The proposed Santana Terrace project is Hydromodification exempt for the following reasons: 

1. As calculated in the Provision C.3 Data Form in Appendix 1, “2.Project Size,” the total 

post-project impervious area is not greater than the pre-project (existing) impervious area 

and is therefore hydromodification exempt. 

2. The Santana Terrace project is located in an area where “Catchments [are] Draining to [a] 

Hardened Channel and/or Tidal Areas.”  See the annotated HMP Applicability Map in 

Appendix 8. 
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3.0 OPERATION AND MAINTENANCE PLAN 

 

3.1 Maintenance Responsibility 

The owner of the site is the operator and will be the party responsible to ensure implementation 

and funding of maintenance of permanent stormwater control measures. 

 

Throughout this section, the owner of the site is the “party responsible to ensure implementation 

and funding of maintenance for permanent stormwater control measures.”  The party who 

actually performs the activities is the “inspector,” “maintenance contractor,” or “maintenance 

operator.” 

 

3.2 Inspection and Maintenance Activities 

3.2.1 Inspection and Maintenance Activities for LID and Source Control Measures 

The following LID and source control measures for the project requires permanent maintenance: 

landscaped areas, and irrigation systems within the landscaped areas.  The discussions below 

provide inspection criteria, maintenance indicators, and maintenance activities for the above-

listed LID and source control measures that require permanent maintenance. 

 
Landscaped Areas 

Inspection and maintenance of the vegetated areas may be performed by the landscape 

maintenance contractor.  The inspection and maintenance activities described herein for 

landscaped areas are inclusive of the LID biotreatment areas provided for the project. During 

inspection, the inspector shall check for the maintenance indicators given below: 

 

 Erosion in the form of rills or gullies 

 Ponding water 

 Bare areas or less than 70% vegetation cover 

 Animal burrows, holes, or mounds 

 Trash 

 Sediment or debris accumulation 
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Routine maintenance of vegetated areas shall include mowing and trimming vegetation, and 

removal and proper disposal of trash. 

 

If erosion, ponding water, bare areas, poor vegetation establishment, or disturbance by animals 

are identified during the inspection, additional (non-routine) maintenance will be required to 

correct the problem.  For ponding water or erosion, see also inspection and maintenance 

measures for irrigation systems.  In the event that any non-routine maintenance issues are 

persistently encountered such as poor vegetation establishment, erosion in the form of rills or 

gullies, or ponding water, the party responsible to ensure that maintenance is performed in 

perpetuity shall consult a licensed landscape architect or engineer as applicable. 

 

As applicable, IPM procedures must be incorporated in any corrective measures that are 

implemented in response to damage by pests.  This may include using physical barriers to keep 

pests out of landscaping; physical pest elimination techniques, such as, weeding, squashing, 

trapping, washing, or pruning out pests; relying on natural enemies to eat pests; or proper use of 

pesticides as a last line of defense. More information can be obtained at the UC Davis website 

(http://www.ipm.ucdavis.edu/WATER/U/index.html). 

 

Irrigation Systems 

Inspection and maintenance of the irrigation system may be performed by the landscape 

maintenance contractor. During inspection, the inspector shall check for the maintenance 

indicators given below: 

 

 Eroded areas due to concentrated flow 

 Ponding water 

 Refer to proprietary product information for the irrigation system for other maintenance 

indicators, as applicable 

 

If none of the maintenance indicators listed above are identified during inspection of the 

irrigation system, no other action is required.  If any of the maintenance indicators listed above is 

identified during the inspection, additional (non-routine) maintenance will be required to restore 
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the irrigation system to an operable condition.  If inspection indicates breaks or leaks in the 

irrigation lines or individual sprinkler heads, the affected portion of the irrigation system shall be 

repaired.  If inspection indicates eroded areas due to concentrated flow from the irrigation 

system, the eroded areas shall be repaired and the irrigation system shall be adjusted or repaired 

as applicable to prevent further erosion.  If inspection indicates ponding water resulting from the 

irrigation system, the irrigation system operator shall identify the cause of the ponded water and 

adjust or repair the irrigation system as applicable to prevent ponding water.  Refer to proprietary 

product information for the irrigation system for other non-routine maintenance activities as 

applicable. 

 

3.2.2 Inspection and Maintenance Activities for Treatment Control Measures 

The treatment control measures for the proposed project consists of nineteen (19) biotreatment 

basins located throughout the project site. The proposed biotreatment basins should be inspected 

and maintained to ensure proper functionality over time.  The discussion below provides 

recommendations for Operation and Maintenance for the biotreatment basins in order to ensure 

their lasting effectiveness. 

 
During inspection, the inspector shall check for the maintenance indicators given below: 

 

 Accumulation of sediment, litter and/or debris at the inlets/outlets 

 Standing water in the storage and draining layer indicating clogging in the underdrains 

 Dislodged energy dissipaters or erosion 

 

Routine maintenance of the biotreatment basins shall include removal and proper disposal of 

accumulated materials (e.g., sediment, litter). After installation inspection should occur once a 

month for 4-6 months.  After this time period inspection should occur annually, particularly after 

there has been heavy rain or storms. 

 

If inspection indicates that the underdrains for the biotreatment basins are clogged, the additional 

non-routine maintenance will be required to backwash and clear the underdrains. The party 

responsible to ensure implementation and funding of maintenance of permanent treatment 
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control measures shall contract for additional cleaning and disposal services as necessary if non-

routine cleaning and disposal is required. 

 

3.3 Inspection and Maintenance Frequency 

The Table below lists the treatment control measures to be inspected and maintained and the 

minimum frequency of inspection and maintenance activities. 

 

Table 1:  Summary Table of Inspection and Maintenance Frequency 

Treatment Control 
Measure 

Inspection 
Frequency 

Maintenance Frequency 

Landscaped Areas Monthly 

Routine mowing and trimming and trash removal: monthly 
Non-routine maintenance as-needed based on maintenance 
indicators in Section 3.2.1 

Outlet Protection Monthly 

Routine maintenance to remove trash, debris, and leaves.  
Repair any damage to roof drains. 
Immediately reposition all displaced energy dissipaters.  If 
soil erosion is found, reposition or increase limits of energy 
dissipater to fully cover eroded area. 
Non-routine maintenance as-needed  

Concrete Stamping 
(or equivalent) 

Annual As-needed if stamping has been damaged or removed, 

Irrigation Systems Monthly 
As needed based on maintenance indicators in Section 
3.2.1 

Biotreatment Basins 
Annual, and 
after major 

storm events 

Routine maintenance to remove accumulated materials at 
the inlets and outlets: annually, on or before September 
30th. As-needed maintenance based on maintenance 
indicators in Section 3.2.2 

 
The frequencies given in the Summary Table of Inspection and Maintenance Frequency are 

minimum recommended frequencies for inspection and maintenance activities for the project.  

Typically, the frequency of maintenance required for permanent treatment control measures is 

site and drainage area specific.  If it is determined during the regularly scheduled inspection 

and/or routine maintenance that a treatment control measure requires more frequent maintenance 

(e.g., to remove accumulated trash) it may be necessary to increase the frequency of inspection 

and/or routine maintenance. 
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3.4 Recordkeeping Requirements 

The party responsible to ensure implementation and funding of maintenance of permanent 

treatment control measures shall maintain records documenting the inspection and maintenance 

activities.  A sample maintenance record form has been included in Appendix 9.  Also included 

in Appendix 9 is a key map showing the biotreatment locations with numbering for reference in 

the maintenance records. 
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4.0 SUMMARY 

 

This preliminary storm water management plan (SWMP) summarizes storm water protection 

requirements for the Santana Terrace project that will collectively meet the requirements for LID 

and water quality treatment control measures. This report has been prepared in conjunction with 

a preliminary drainage study report, titled “Preliminary Drainage Study for Santana Terrace,” 

dated June 22, 2015, which includes more details regarding drainage characteristics, such as 

drainage areas and design flows. 

 

In addition to treatment control measures, the project will incorporate site design measures and 

source control measures, which are described in detail in Sections 2.1 and 2.2 of this report.   

 

The project includes a proposed network of storm water management features dispersed 

throughout the site that will utilize biotreatment to meet the requirements for treatment control 

measures.  Due to the presence of hydrologic Type C clayey soils onsite with a high potential for 

shrinkage and swelling it has been determined that an impermeable liner and underdrain will be 

used for all of the treatment facilities on site. 

 

The proposed Santana Terrace project is Hydromodification exempt because the total post-

project impervious area is not greater than the pre-project (existing) impervious area and the 

Santana Terrace project is located in an area where “Catchments [are] Draining to [a] Hardened 

Channel and/or Tidal Areas.” 

 

The following treatment control measures for the Santana Terrace project require permanent 

maintenance: landscaped areas, irrigation system, and biotreatment basins. The operation and 

maintenance information provided in Section 3.0 of this SWMP provides inspection criteria, 

maintenance indicators, and maintenance activities for the above-listed treatment control 

measures that require permanent maintenance. 

 

The project has incorporated storm water management control measures to provide source 

control, LID site design, and water quality treatment in accordance with the guidelines and 
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requirements set forth in the “Santa Clara Valley Urban Runoff Pollution Prevention Program – 

C.3 Stormwater Handbook,” dated April 2012, adopted by the City of Santa Clara. 
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APPENDIX 1 

 

PROVISION C.3 DATA FORM 



SANTANA TERRACE

303-16-073

100 NORTH WINCHESTER BOULEVARD, SANTA CLARA, CA

PRUNERIDGE AVENUE AND FERNWOOD AVENUE

USA PROPERTIES FUND, INC.

1

1 RICK ENGINEERING COMPANY

THIS DEVELOPMENT CONSISTS OF TWO SENIOR APARTMENT BUILDINGS

INCLUDING 92 UNITS, A POOL AND MAINTENANCE BUILDING, PARKING, WALKWAYS,

LANDSCAPED AREAS, AS WELL AS A POOL AND SPA, ON APPROXIMATELY 1.86 ACRES.



1.86

1.86

40,410

40.6

23,804 23,019
46,823

14,290
8,7865,503

32,211

754

72,375
29,366

58 11,079

42,884 72,249

72,249

8,782

8,782

4,487
4,422 8,908

8,908
4,422

4,487

0

0

0

0

0

0

0

0

11,137





3 VOLUME: 3,454.6

BIOTREATMENT AREAS

USA PROPERTIES FUND, INC.

ART MAY

3200 DOUGLAS BLVD. SUITE 200; ROSEVILLE, CA 95661

(916) 773-6060      AMAY@USAPROPFUND.COM
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Santa Clara Area, California, Western Part
Survey Area Data:  Version 3, Sep 18, 2014

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Oct 7, 2013—Nov 3,
2013

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Custom Soil Resource Report

9



Map Unit Legend

Santa Clara Area, California, Western Part (CA641)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

140 Urban land-Flaskan complex, 0
to 2 percent slopes

1.4 28.4%

165 Urbanland-Campbell complex, 0
to 2 percent slopes, protected

3.6 71.6%

Totals for Area of Interest 5.0 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If

Custom Soil Resource Report
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intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Santa Clara Area, California, Western Part

140—Urban land-Flaskan complex, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 1nszx
Elevation: 20 to 660 feet
Mean annual precipitation: 14 to 24 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 275 to 325 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 70 percent
Flaskan and similar soils: 20 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Disturbed and human transported material

Description of Flaskan

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from metamorphic and sedimentary rock and/or

alluvium derived from metavolcanics

Typical profile
Ap - 0 to 2 inches: sandy loam
ABt - 2 to 7 inches: sandy clay loam
Bt1 - 7 to 17 inches: gravelly sandy clay loam
Bt2 - 17 to 31 inches: gravelly sandy clay loam
C - 31 to 59 inches: very gravelly sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Custom Soil Resource Report
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Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): 2s
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: C

Minor Components

Pachic haploxerolls, loamy-skeletal
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear

Landelspark
Percent of map unit: 2 percent
Landform: Alluvial fans
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear

Botella
Percent of map unit: 2 percent
Landform: Alluvial fans
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear

Stevenscreek
Percent of map unit: 1 percent
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear

165—Urbanland-Campbell complex, 0 to 2 percent slopes, protected

Map Unit Setting
National map unit symbol: 1qsvl
Elevation: 0 to 240 feet
Mean annual precipitation: 14 to 24 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 275 to 325 days
Farmland classification: Not prime farmland

Custom Soil Resource Report
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Map Unit Composition
Urban land: 70 percent
Campbell, protected, and similar soils: 20 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Disturbed and human-transported material

Description of Campbell, Protected

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from metamorphic and sedimentary rock and/or

alluvium derived from metavolcanics

Typical profile
Ap - 0 to 10 inches: silt loam
A1 - 10 to 24 inches: silt loam
A2 - 24 to 31 inches: silty clay loam
A3 - 31 to 38 inches: silty clay loam
2A - 38 to 51 inches: silty clay loam
2Bw1 - 51 to 71 inches: silty clay
2Bw2 - 71 to 79 inches: silty clay

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to slightly saline (1.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 5.0
Available water storage in profile: High (about 10.4 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: C

Custom Soil Resource Report
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Minor Components

Newpark
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear

Clear lake
Percent of map unit: 5 percent
Landform: Basin floors
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear

Custom Soil Resource Report
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http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084


United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI.  http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/soils/scientists/?cid=nrcs142p2_054242

United States Department of Agriculture, Natural Resources Conservation Service.
2006. Land resource regions and major land resource areas of the United States, the
Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook 296.
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?
cid=nrcs142p2_053624

United States Department of Agriculture, Soil Conservation Service. 1961. Land
capability classification. U.S. Department of Agriculture Handbook 210.  http://
www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf

Custom Soil Resource Report
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http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
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BIOTREATMENT AREA CALCULATIONS  

AND BACK-UP DATA 

 

  



Preliminary Biotreatment Area Calculations

Job Name: Santana Terrace
Job Number: 17271-B

Date:

14.9 0.2

1.072
5
6

18
0.10 0.15
0.80 12
0.90 0.73

1 1277 8184 8004 0.40 93 0.60 15421 774.2 3.0 1.26 1 1.98 391.0 409.0 18.0
2 1082 8085 6838 0.37 93 0.60 14145 710.1 3.0 1.26 1 1.98 358.6 377.2 18.5
3 644 874 50 0.04 59 0.47 898 35.0 2.3 0.97 1 1.70 20.6 24.0 3.4
4 520 998 127 0.04 68 0.50 1072 44.6 2.5 1.04 1 1.77 25.3 28.0 2.7
5 2185 7391 0.22 77 0.53 7634 339.6 2.7 1.11 1 1.84 184.8 188.0 3.2
6 11326 0.26 100 0.62 11326 586.8 3.1 1.30 1 2.02 290.5 361.8 71.3
7 1064 3032 8066 0.28 91 0.59 10879 538.4 3.0 1.24 1 1.96 274.4 285.0 10.6
8 731 2643 4423 0.18 91 0.59 6853 339.1 3.0 1.24 1 1.96 172.8 177.0 4.2
9 899 1025 378 0.05 61 0.48 1389 55.1 2.4 0.99 1 1.72 32.1 34.0 1.9

10 507 587 221 0.03 61 0.48 800 31.7 2.4 0.99 1 1.72 18.5 20.0 1.5
Total 8909 25428 46823 1.86 89 -- -- 3454.6 -- -- -- -- 1768.6 1903.9 135.4

Design Standards:
Santa Clara County, California - Drainage Manual (2007)
Santa Clara Valley Urban Runoff Pollution Prevention Program - C.3 Stormwater Handbook (April 2012)
1 - Table 5-4 - Estimated Runoff Coefficients for Various Surfaces During Small Storms
2 - Contributing pervious area converted to equivalent impervious area using the runoff coefficient factors

Planter 
Type

Water Quality 
Design Volume  

(cuft)

Duration of 
the Rain 

Event        
(hr)

Volume 
Filtered per 

SqFt        
(cuft)

Total Volume 
Filtered and 

Volume Stored 
per SqFt (cuft)

Area 
Provided   

(sqft)

Excess 
Area 

Provided 
(sqft)

Area Required 
to Treat the 

WQD Volume 
(sqft)

Equivalent 
Impervious 

Area2           

(sqft)

Gravel Depth (in)

6/19/2015

Land Use Type

Open Space/Parks
Pavement/Concrete

Assumed Intensity (in/hr)

Growing Media Void Ratio
Growing Media Depth (in)

Ponding Depth (in)
Soil Infiltration Rate (in/hr)

Planter Data - Type 1

Mean Annual Precipitation (in)

MAP Correction Factor

Runoff 
Coefficient

Storage Volume per SqFt (cuft)

Percent 
Impervious 

(%)

Unit Basin 
Volume for 

80% Capture 
(in)

Basin

Area (sqft)

Roof

Total 
Area      
(ac)

Roof
Open 

Space/Parks
Pavement/  
Concrete
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BIOTREATMENT AREAS WORKMAP 
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BIOTREATMENT AREA CROSS SECTIONS 

  



TREATMENT AREA: 1G

TREATMENT AREA: 1F
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2" FREEBOARD

SIDEWALK

6" PONDING

DEPTH

12" MIN CLASS II PERMEABLE

ROCK PER CALTRANS SPECIFICATIONS

P

L

18" BIOTREATMENT SOIL

MIX PER SPECS. DO NOT

MECHANICALLY COMPACT.

CLEANOUT WITH WATERTIGHT

CAP AT FINISHED GRADE

PERFORATED OR SLOTTED UNDERDRAIN

(SLOPED AT 0.5% MIN)

WITH PERFORATIONS DOWN

3:1 MAX SLOPE

WATERPROOF LINER

NATIVE SOIL

ASPHALT PAVING

OPENING IN CURB

OVERFLOW RISER WITH GRATE,

SIZE PER PLANS.GRATE ELEVATION

SET 6" ABOVE LOW POINT OF

PLANTING AREA

SIDEWALK

2" FREEBOARD

6" PONDING

DEPTH

3:1 MAX SLOPE

3:1 MAX SLOPE

OVERFLOW RISER WITH GRATE,

SIZE PER PLANS.GRATE ELEVATION

SET 6" ABOVE LOW POINT OF

PLANTING AREA

12" MIN CLASS II PERMEABLE

ROCK PER CALTRANS SPECIFICATIONS

18" BIOTREATMENT SOIL

MIX PER SPECS. DO NOT

MECHANICALLY COMPACT.

PERFORATED OR SLOTTED UNDERDRAIN

(SLOPED AT 0.5% MIN)WITH PERFORATIONS DOWN

WATERPROOF LINER

NATIVE SOIL

2" FREEBOARD

6" PONDING DEPTH

OVERFLOW RISER WITH GRATE,

SIZE PER PLANS.GRATE ELEVATION

SET 6" ABOVE LOW POINT OF

PLANTING AREA

12" MIN CLASS II PERMEABLE

ROCK PER CALTRANS SPECIFICATIONS

18" BIOTREATMENT SOIL

MIX PER SPECS. DO NOT

MECHANICALLY COMPACT.

PERFORATED OR SLOTTED UNDERDRAIN

(SLOPED AT 0.5% MIN)WITH PERFORATIONS DOWN

WATERPROOF LINER

NATIVE SOIL

ASPHALT PAVING

OPENING IN CURB

SECTION A-A: TREATMENT AREA: 1G

COBBLES AT CURB OPENING

COBBLES AT CURB OPENING

P

L

SECTION B-B: TREATMENT AREA: 5G

SECTION C-C: TREATMENT AREAS: 1C,

1D, 1E, 1F, 2C, 2D, 2E, 2F
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WALL

WALL PEIR FOUNDATION

2" FREEBOARD

6" PONDING DEPTH

OVERFLOW RISER WITH GRATE,

SIZE PER PLANS.GRATE ELEVATION

SET 6" ABOVE LOW POINT OF

PLANTING AREA

12" MIN CLASS II PERMEABLE

ROCK PER CALTRANS SPECIFICATIONS

18" BIOTREATMENT SOIL

MIX PER SPECS. DO NOT

MECHANICALLY COMPACT.

PERFORATED OR SLOTTED UNDERDRAIN

(SLOPED AT 0.5% MIN)WITH PERFORATIONS DOWN

WATERPROOF LINER

NATIVE SOIL

ASPHALT PAVING

OPENING IN CURB

WALL

WALL PEIR FOUNDATION

2" FREEBOARD

6" PONDING DEPTH

OVERFLOW RISER WITH GRATE,

SIZE PER PLANS.GRATE ELEVATION

SET 6" ABOVE LOW POINT OF

PLANTING AREA

12" MIN CLASS II PERMEABLE

ROCK PER CALTRANS SPECIFICATIONS

18" BIOTREATMENT SOIL

MIX PER SPECS. DO NOT

MECHANICALLY COMPACT.

PERFORATED OR SLOTTED UNDERDRAIN

(SLOPED AT 0.5% MIN)WITH PERFORATIONS DOWN

WATERPROOF LINER

NATIVE SOIL

SIDEWALK

3:1 MAX SLOPE

SIDEWALK WITH

THICKENED EDGE/

CUTOFF WALL

WALL

WALL PEIR FOUNDATION

2" FREEBOARD

6" PONDING DEPTH

OVERFLOW RISER WITH GRATE,

SIZE PER PLANS.GRATE ELEVATION

SET 6" ABOVE LOW POINT OF

PLANTING AREA

12" MIN CLASS II PERMEABLE

ROCK PER CALTRANS SPECIFICATIONS

18" BIOTREATMENT SOIL

MIX PER SPECS. DO NOT

MECHANICALLY COMPACT.

PERFORATED OR SLOTTED UNDERDRAIN

(SLOPED AT 0.5% MIN)WITH PERFORATIONS DOWN

NATIVE SOIL

WATERPROOF LINER

COBBLES AT CURB OPENING

P

L

P

L

P

L

SECTION D-D: TREATMENT AREA: 2B SECTION E-E: TREATMENT AREAS: 9A, 10A

SECTION F-F: TREATMENT AREAS: 7E, 8C
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COBBLES AT DOWNSPOUT

ASPHALT PAVING

OPENING IN CURB

2" FREEBOARD

6" PONDING DEPTH

OVERFLOW RISER WITH GRATE,

SIZE PER PLANS.GRATE ELEVATION

SET 6" ABOVE LOW POINT OF PLANTING AREA

12" MIN CLASS II PERMEABLE

ROCK PER CALTRANS SPECIFICATIONS

18" BIOTREATMENT SOIL

MIX PER SPECS. DO NOT

MECHANICALLY COMPACT.

PERFORATED OR SLOTTED UNDERDRAIN

(SLOPED AT 0.5% MIN)WITH PERFORATIONS DOWN

CONCRETE OR OTHER STRUCTURAL

PLANTER WALL WITH WATERPROOF

MEMBRANE

ROOF DOWNSPOUT

ADDITIONAL WATERPROOFING ON

BUILDING AS NEEDED

COBBLES AT DOWNSPOUT

2" FREEBOARD

6" PONDING DEPTH

OVERFLOW RISER WITH GRATE,

SIZE PER PLANS.GRATE ELEVATION

SET 6" ABOVE LOW POINT OF

PLANTING AREA

12" MIN CLASS II PERMEABLE

ROCK PER CALTRANS SPECIFICATIONS

18" BIOTREATMENT SOIL

MIX PER SPECS. DO NOT

MECHANICALLY COMPACT.

PERFORATED OR SLOTTED UNDERDRAIN

(SLOPED AT 0.5% MIN)WITH PERFORATIONS DOWN

CONCRETE OR OTHER STRUCTURAL

PLANTER WALL WITH WATERPROOF

MEMBRANE

ROOF DOWNSPOUT

ADDITIONAL WATERPROOFING ON

BUILDING AS NEEDED

OPENING IN PLANTER

SIDEWALK

COBBLES AT CURB OPENING

2" FREEBOARD

6" PONDING DEPTH

OVERFLOW RISER WITH GRATE,

SIZE PER PLANS.GRATE ELEVATION

SET 6" ABOVE LOW POINT OF PLANTING AREA

12" MIN CLASS II PERMEABLE

ROCK PER CALTRANS SPECIFICATIONS

18" BIOTREATMENT SOIL

MIX PER SPECS. DO NOT

MECHANICALLY COMPACT.

PERFORATED OR SLOTTED UNDERDRAIN

(SLOPED AT 0.5% MIN)WITH PERFORATIONS DOWN

CONCRETE OR OTHER

STRUCTURAL PLANTER

WALL WITH WATERPROOF

MEMBRANE

OPENING IN CURB

SECTION I-I: TREATMENT AREA: 6A

SECTION G-G: TREATMENT AREA: 2A

SECTION H-H: TREATMENT AREAS: 3A, 4A
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HYDROMODIFICATION MANAGEMENT  

APPLICABILITY MAP 
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SAMPLE MAINTENANCE FORM 

 

  



TREATMENT AREA: 1G

TREATMENT AREA: 1F

TREATMENT AREA: 1E

TREATMENT AREA: 1D

TREATMENT AREA: 1C

TREATMENT AREA: 2F

TREATMENT AREA: 2E

TREATMENT AREA: 2D

TREATMENT AREA: 2C

TREATMENT AREA: 2B

TREATMENT AREA: 2A

TREATMENT AREA: 4A

TREATMENT AREA: 6A

TREATMENT AREA: 10A

TREATMENT AREA: 9A

TREATMENT AREA: 3A

TREATMENT AREA: 5G

TREATMENT AREA: 7E

TREATMENT AREA: 8C
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